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[Title of the invention! A METHOD FOR MANUFACTURING A TiT.QUID CRYSTAL) 



[summary J ; 
[Problems] ' 
When an affixed substrate ia pressurized and fixed thiouyli an \ 
air film prftssurl zation and fixation method, a uniform prooourc is j 
applied throughout the substrate including the peripheral areta in I 
order to achieve more unitorm gap width in the affixed substrate. ! 

T Structure] ! 

A pair of transparent substrates 1 and 2 each having a transparent J 
electrode f ormeduiione ul Lhe surf ar.p.s arp 1 ayered while the transparent ' 
substrates oppose each other with a predetermined gap therebetween | 
and with a curing seal uu±l.Krinl 3 interposed between the transparent j 
electrode eurfacec to form a layered substrate 4. While the layered] 
subsLraLe 4 Is plar.Rri horl zontally, high-pressure air is applied; 
vertically to the substrate surfaces fx out above and from below so; 
that the. layered substrate 4 tloats in the air and pressurized, . 
During this process, a dummy substrate 10 having a Lhic:knRs.s almost j 
Identical to the layered substrate 4 ic provided in contact with j 
the layered substrate 4 around the bide £ac:es of fh« layered substrate j 
4. The dummy substrate 10 is floated and pressurized along with j 



D1SP.LAY. ELEMENT 



Lhe layered subsr.rar.fi 4 . 



[claims] 
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[Claim 1] j 
A method for manufacturing a liquid crystal display element- 
in which a pair of transparent substrates each havinq a transparent 1 
electrode formed on cnie of the surfaces are layered and positioned; 
while the transparent substrates oppose each other with a curing! 
seal natPTlal and, when desired, a spacer member interposed betweenj 
the transparent electzude surfaces, the layered substrate is, 
horizontally placed, high-pressure air is vertically applied to the; 
substxaLe uurfar.Rfl from above and from below so that the layered, 
substrate float© in air and is pressurized with a predetermined yap, i 
and Lhe seal mar.erlal 1s cured while the layered substrate is inj 
the pressurised condition so that the layered subsLraLes are integral 1 y, 
affixed to «flr.h other, wherein a dummy substrate having a thickness ; 
almost identical to the layered substrate is provided in contact ; 
with the layered substrate around the entire side faces of the layered, 
substrate so that the dummy subaLratRa and the layered substrate j 
integrally float in air, and a pressure is applied to the layered! 
substrate- \ 

r Claim 2] ! 

A liquid crystal display element according to claim 1, wherein j 
th« sp.al material is of a thermosetting type and is cured by heating, j 

[Detailed Description o± the Invention] ! 
[0001] ! 
[Field of invention] I 
The present invenLion relates to a method for manufacturing I 
a liquid crystal display element, and, in particular, to a method ! 
for manufacturing a liquid crystal display element wherein a pair I 
of transparent substrates each having a transparent electrode formed j 
thereon are integrally affixed with a predetermined gap therebetween, l 
the gap fonuiny an empty or! 1 . j 
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LU002J j 
[Cc7nvRnt-l cnal Art] I 

A liquid crystal display element has a basic sLrucl.urp as shownj 
in Fig. 4, wherein a thermosetting seal material 3 which is madej 
off for example, an epoxy-based x-esin is applied to an electrode | 
surface ot one of a pair of transparent substrates 1 and 2 each having; 
a Lxausparent elflr.rrnrte formed on one of the surfaces, the other j 
electrode our face to which a spacer member for contiulliny Lhe gap' 
is provided is opposed and layered to the one transparent substrate J 
to form a layered substrate 4, the layered substrate 4 1s heatedj 
and pressurized so that the coal material 3 is cured, and liquidj 
crysLal lb sealed within an empty cell which is a space between the j 
transparent subetratcc 1 and 2 obtained by the curing. | 
[0003] j 

Here, in order to obtain a uniform gap width, it is necessary j 
Lo apply a uniform pressure to the layered substrate 4 until the | 
layered substrate 4 is heated and Llie seal material 3 is cured. | 
[0004] j 

To this end, in the conventional arL, the% Tayorpri substrate! 
4 i s sandwiched between a pair of thermal surface plates 5 and 5[ 
and is heated while a predetermined pressure is applied from both | 
sides as shown in Fig, b, Alternatively, as shown in Fig. 6, another | 
method is known wherein thw layered substrata 4 i s mounted on a lower J 
thermal surface plate 5 , an upper mold 6 having an air bag (or diaphraym) | 
6a is placed thereon, and r.he ai r bag 6a is intlated to apply a pressure i 
to the layered substrate 4 . j 
[0005] I 

In these methods/ however, because l.he pressure is applied to J 
the layered substrate 4 through direct contact of the thermal surface I 
plate 5 ul ol Lhe air bag 6a, ir. 1s difficult to obtain a uniform I 
preseurisation state. In addition, when a foreign body sucli as dusl. j 
Ls adhered to the surface to which pressure is applied/ the pressure 

3 
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is cuuceiiLratari nn that section, causing a gap unevennccc. | 
[0006] | 
[problems to be solved by the Invention] j 

The piubleiti described above can be solved by heating and applying! 
a pressure to the layered substrate 4 in a non-contacting maimer. j 
As Lliis Lype. of a non-contacting type heating and pressurizing! 
apparatus, for example, a pressurizing and £ixing apparatus! 
laaiiufantnrRdbyLopucoCo. is known which uses an air f ilmprcccurisation! 
and fixation method. Fig. 7 auhtiicu±Llc:Hl 1 y shows rhis structure, j 
[0007] i 

Specifically, Lhe non-contacting heating and pressurising! 

apparatus comprises a pair of upper and lower nozzle plates 7 and; 

i 

7 each having a plurality nf air ejection holes. In this structure, i 
the surface of each of the noz2le plates 7 and 7 Lo which f.hp. e1rj 
ejection holes ar* provided is horizontal and a layered substrate j 
4 is mounted on the lower nozzle plaLe 7 when l.he layered substrate! 
4 is to be heated and pressurized. Then, high-temperature and 
high-pressure air is vertically and uniformly applied to the layered; 
substrate 4 from the nozzle plate3 7 and 7, In this manner, the 
layered substrate 4 is lieaLed and a pressure 1s applied while the 
layered substrate 4 floats, that is, in a non contacting manner. 

roooo] 

However, this air f ilm prcsourisation and fixation method still 
suffers from Lh«- foil owing problem. Specifically, ©von though the 
gaps (thickness of the air film) between the layered substrate 4 
and th« nozzle plates 7 and 7 during the heating and preeeurizing 
operations are very small and approximHt«l y several tens of pm, there 
is a gap of several thousands of >xm external to the layered substrate 
4 including its LhicknRSs. Because of this, as shown in Fig. 9, 
the air for heating and prcsaurizinq escapes from the opening. 
The. r« Tore, the pressure applied to the peripheral area of the layered 
substrate 4 is lower than the pressure appl i p.ri to the central section. 

4 
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[0009] j 
Consequently, as shown in an exaggerated manner in Fig- 9, thej 

seal material 3 is fixed during curing of the seal material 3 with 
insuxricient compression at the side of tho peripheral area of the 
dllixtsd aubsLraLt; 4a. In a single printing wherpin a pair of afflved 
substrates 4a corresponds to one cell as shown in Fig- 9, the gap 
width near the seal closer to the side taces becomes larger than 
a taraet value, causing a non-uniformity of the gap width wiLhiii 
that plane- In a cell containing a seal section which is pocitioned 
close to the side faces of the affixed substrate in a y<uiy yriiiLing 
wherein a plurality of cells are cut out from a pair of affixed substrates [ 
on thp nfch«r hand, in addition to the problem of the gap non-uniformity, 
problems ouch ac scaling defects in that section occur. In addition, 
1n a nell hawing a structure wherein conductive beads are misced tO| 
the seal material to achieve a conductive connection between the 
substrates, problems such as increased resistance and conduction 
defects may occur. 

[0010] 

The present invention was conceived tu aulve Lhe above deticzribe.d 
problems and an object of the present invention is to provide a method 
for xudXiufacLuxiny a liquid crystal display element wherein the gap 
width between affixed substrates can be made more uniform in an air 
film pieasurlzaLlon and fixation mfithod with a simple structural 
addition. 
[0011] 

[Means for solving the problem] 

In order to achieve the object described above, according to 
the invention of claim 1, there is provided a uieLhod Tear manu farturi ng 
a liquid crystal display element in which a pair of transparent 
subs Urates each having a transparent. *i pet rode formed on one or the 
surface© arc layered and positioned while the transparent substrates 
oppose each other with a curing seal material and, when desired, 

5 
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a spacer member interposed between the transparent electrode surfaces, 
the layered substrate is horizontally placed, hiqh-pressure air is 
vertically applied to the substrate surfaces from above and from 
below so that the layered substrate floats in air and is pressurized 
with a predetermined gap, and the seal material is cured while the 
layered substrate Is In the pressurized condition so chat the layeredj 
substrates are integrally affixed to each other, wherein a dummyj 
substrate having a thickness almost identical to the layered substratej 
is provided in cunLacL with Lhe layered subsLraLe around Lhe enLirej 
side taces ot the layered substrate so that the dummy substrates j 
and Lhe layered subsLraLe integrally float in air, and a pr«ssnr«| 
is applied -to the layered substrate. According to the inventionj 
nf claim 7, it 1s preferable tViet in the invention of claim 1, the 
seal material ia of a thermosetting type and is cured by heating. 

With such a structure, because a dummy substrate is provided 
extending from the side races ot the layered substrate, high-preeeure 
air is uniformly applied to the peripheral area of the layered substrate 
similar to the other sections (central section) . Because ot this, 
insufficiency in pressure in the peripheral area of the layeied 
substrate does not occur and uniform gap width canbo obtained throughout 
l.hn affixed substrate.- 
[0013] 

[Description of a Preferred Embodiment] 

A preferred embodiment of the present invention will now be 
described exemplifying a case wherein a thermosetting seal material 
is used as shown in Figs. 1 through 3, in order Lo lacllil.al.K 
understanding of the technical concept ot the present invention. 
[0014] 

Ac shown in Fig. 1, in the present invention, the air film 
pressurlzation and fixation method is used. That is, as described 
above, a layered substrate 4 is placed between a pair of nozzle plates 
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7 and l r hiyh- Lemper* Lure and high-pressure, air is applied \.a thR 
layered substrate 4 vertically and uniformly through the nozzle plates 
7 and 7 so that. l:he layered substrata 4 floats and is hfiar.pd and 
pressurised while in a floatinq condition* In this proceaa, a dummy 
substrate 10 is mounted throughout the side faces of the layered 
substrate 4 in contact with the layered substrate. 
[0015] 

As shown in Fig. ?, the dummy substrate HO comprises a frame 
including within the frame, a space section 10a having a size almost 
.1 dent leal to the layered substrate 4 andhas a thickness almost identical 
to the thickness of the layered substrate 4- Here, .the "thickness 
of the layered substrate 4 rt includes the thicknesses ot the transparent 
substrates 1 and 2 and the thickness of the seal material 3 . Although 
the material ot the dummy substrate 10 is not limited, in consideration 
of the fact that the dummy subsL-LaLe 10 ib caused Lo IloaL wiLh Lhe. 
layered substrate 4, it is preferable that a material identical to 
that of the transparent substrates 1 and 2 (generally, glass) is 
used. 
[001 6] 

The dummy substrate 10 is disposed over the entire side faces 
of the layered substrate 4 by fitting the layered substrate 4 within 
the space section 10a of the dummy substrate 10. In uxdtjj: Lu perlecL 
the mounting and to racilitate removal, it is possible to provide 
unevenuess or inclines on Lhe inner end surlaces which contact, thp 
side faces of the layered substrate 4. In an air film preseurisation 
and fixation method/ because air is supplied vertically and uni f orml y 
from above and from below, in general, the substrates 4 and 10 float 
in ail. in a aLaLe wherein Lhe opposing relationship 1s maintained. 
When the gap between the substrates 4 and 10 is almost 0 or non-existent, 
the dummy substrate 10 is more reliably maintained in the floating 
state in the air by a fiictitmrfl entjHyeifiHnl wi l.h L>ie layered substrate 
4. 
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[0017] 

in this manner, by pi aci ng a rtinmny sirtiRrrar.* 1 0 around the layered 
substrate 4, high temperature and high-pressure air io uniformly 
and regularly applied also to the peripheral area of the layered 
substrate 4 similar to the other sections as shown by arrows in Fig. 
3, resulting in a more unitorm gap width between the transparent 
substrates 1 and 2. lu the above, Lhu present invention has been 
described exemplifying cacc wherein a thermosetting seal material 
is used,, but the present invention is not limited to such a conf i gnrati on 
and may also be applied to a case, for example, wherein an ultraviolet 
curingsealmaterialisusedandthe seal material is curedby irradiating 

ul Lraviole L radial-ion in a piefc&urized condition through nozzle plates 
made o± a material transparent to ultraviolet light, 
[00181 
[Examples J 
<F>xanipl e. 1> 

On each of a pair of glass substrates each having a transparent 
nnnrinnrlvft film and a size of 300 mm (length) x 350 mm (widLh) x 
0.7 mm (thickness), a stripe shape pattern was formed corresponding 
ro 4 stw rfills having a scrfiRn size, of 114 mm x 152 mm, an alignmeriL 
filmwas formed, anda rubbing process was applied . Then, an cpoxy-bascd 
therxtiosetting seal material was printed to a portion of each of the 
4 cells to which a seal is to be formed on a surface, of one of the 
substrates , that has the electrode tormed thereon - Resin beads having 
an average particle size of 6,0 ymwere distributed as in-face spacers 
on a curfaco/ of the other substrate, which has the electrode formed 
thereon- The electrode surfaces of the substrates were 1 eyered whl 1 e 
in an opposed state andprovisionally fixed while in a suitablcposition, 
ro form a layered substrate - Then, a dummy substrate having a thickness 
of 1.4 mm was disposed around the layered substrate. Using an air 
tilm pressurization and tixation presser device made by Lopuco, Co,, 
hlgh-r.RTnpRTrsr.urR air nf 150 *C was applied from ahnve and from below 

9 



Received Apr-01-03 01:63am From-0422 21 2431 



To-Hogan & Hartcon LL. Page 037 



O.Sfo>4flOlB(j0 1<)1$01# fflfciROGAN h HARTSON 4 St:YKl PATENT ATTORNEYS 



R : 1 1 5 P 



at a pressure of O.C kg/ cm? for 10 minutes to heat and pressurize 
the layered substrate. Measurement of the seal gap in a total or 
16 seal portions (each of 4 sides of each of 4 unit cells of the 
affixed substrate) showed that the values coincide with each other 
within 0,01 pm, which is the limit of the measurement sensitivity, 
thuo indicating that a uniform gap control had boon achieved. 
[0019] 

^Comparative Example 1> 

A layered substrate similar to that in the Example l was heated 
and pressurised under similar conditions as in the Example 1/ but 
without placing a dummy substrate around the layered substrate to 
form *u affixed substrate* A yap measurement similar U> that in 
the Example 1 on the affixed substrate indicated that among the 1G 
pnlnrs, valufls far R pnlnrs rhar arft nlnsft rn rhA *1<iA far.ps of the 
affixed ©ubctratc were higher than the values for the inner 8 points 
by yuu. ( 

[0020] 

[ Advantages] 

As described, according to the present invention, when on affixed 
substrate, is pressurized and fixed by an air film pressurization 
and fixation method, by disposing a dummy substrate around a layered 
substrate, it is possible to achieve a more uniform gap width throughout 
the affixed substrate. Therefore, it is possible to avoid color 
unevenness phenomenon at the peripheral area of display screen caused 
by a partial increase in the gap width around the seal . 

[Brief Descrl prion of Drawings] 

[Fiq. 1] A schematic diagram for explaining a preferred embodiment 
ot the present invention which uses an air film pres6urization and 
fixation method. 

[Fig. 2 J A planar diagram of a dummy substrate used in the preferred 
embodiment of the present invention. 

9 
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[Fi g. 3] An enlarged cross tsecLiuiial diayxdiiiul Lhe important sections 
for explaining the advantages of the present invention. 
[Fig. *] A cross Rflr.r.innal diagram of a layered subsLraLe which 
is a target for pressurization and fixation in the present invention. 
[*'ig. 5] A schematic diagram for explaining conventional hearing 
and pressurizing method. 

[Pig. 6] A schematic diagram for explaining another conventional 
heating anri prRssnrizing meLhnd. 

[Fig. 7] A schematic diagram for explaininq presaurication and 
fixation 1n an air film pr«ssuri zafi on and fixation method. 
[Fiq. 9] A cross sectional diaqram enlarqinq important sections 
Of Fig. 7. 

Trig. 9] Across sectional diaqram showing, in an exaqqerated manner, 
the affixed substrate pressurized and fixed through the air film 
pressurization and fixation method of Fig. 7* 

[Explanation of Reference Numerals] 



1, 2 TRANS PARENT SUBSTRATE 

3 SEAL MATERIAL 

4 LAYERED SUBSTRATE 
4a AFFIXED SUBSTRATE 
7 NOZZLE PLATE 

10 DUMMY SUBSTRATE 

10a SPACE SECTION 
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